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@  Divisible  multiple-head  magnetic  recording  array. 

@  An  apparatus  is  provided  for  reproducing  a  final  image 
in  a  magnetic  image-storing  medium  which  is  transported 
through  an  imaging-producing  zone,  the  reproduced  final 
image  being  made  up  of  a  plurality  of  individual  magnetic 
image  units.  The  apparatus  includes  an  array  of  co-planarly 
disposed,  adjacent  magnetic  writing  heads,  each  head  be- 
ing  connectable  to  the  controller  to  produce  an  image  unit 
of  the  final  image,  the  heads  being  arranged  in  generally 
aligned  sets.  Division  guide  means  are  interposed  between 
adjacent  sets  of  heads  for  facilitating  subsequent  replace- 
ment  of  one  or  more  sets  of  the  array. 



Background  of  the  I n v e n t i o n  

This  i n v e n t i o n   p e r t a i n s   g e n e r a l l y   to  m a g n e t o g r a p h i c  

r e p r o d u c t i o n   sys tems  and,  more  p a r t i c u l a r l y ,   to  m a g n e t i c  

imaging  heads  used  to  p roduce   a  magne t i c   image  in  t h e  

i m a g e - s t o r i n g   medium  of  such  s y s t e m s .  

The  i n v e n t i o n   is  p a r t i c u l a r l y   s u i t e d   to  be  used  w i t h  

the  types   of  t h i n - f i l m   magne t i c   imaging  heads  and  a r r a y s   o f  

such  heads  which  have  been  d i s c l o s e d   in  my  U.S.  P a t e n t   No. 

4 , 4 1 4 , 5 5 4 ,   e n t i t l e d   MAGNETIC  IMAGING  METHOD  AND  APPARATUS,  a n d  

in  my  p r i o r - f i l e d   U.S.  p a t e n t   a p p l i c a t i o n s   which  are  i d e n t i f i e d  

as  f o l l o w s :   MULTIPLE  HEAD  MAGNETIC RECORDING  ARRAY,  S e r i a l   No. 

381,923,   f i l e d   5 / 2 3 / 8 2 ;   DIFFERENTIAL-PERMEABILITY 

FIELD-CONCENTRATING  MAGNETIC  WRITING  HEAD,  S e r i a l   No.  3 8 1 , 9 2 2 ,  

f i l e d   5 / 2 6 / 8 2 ;   THIN-FILM,  COMPLIANT,  NON-PRESSURE-POINT- 

TELEGRAPHING,  ELECTROMAGNETIC  READ/WRITE  STRUCTURE,  S e r i a l   No. 

472 ,866 ,   f i l e d   3 / 8 / 8 3 ;   and  THIN-FILM  MAGNETIC  WRITING  HEAD  WITH 

ANTI-SATURATION  BACK-GAP  LAYER,  S e r i a l   No.  473 ,361 ,   f i l e d  

3 / 8 / 8 3 .   This  p a t e n t   and  t he se   a p p l i c a t i o n s   are  i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .   The  i n v e n t i o n s   d i s c l o s e d   in  the  p a t e n t  

and  the  a p p l i c a t i o n s   have  made  p o s s i b l e   h i g h - r e s o l u t i o n ,  

h i g h - q u a l i t y ,   l o w - c o s t ,   h i g h - s p e e d   magne t i c   i m a g i n g .  

D i s c l o s e d   in  the  a b o v e - i d e n t i f i e d   p a t e n t   and  p a t e n t  

a p p l i c a t i o n s   are  s e v e r a l   d i f f e r e n t   types   of  t h i n - f i l m   i m a g i n g  

heads ,   and  a r r a y s   of  such  heads  which  may  be  used  to  c r e a t e   a n d  

read  an  e n d l e s s   v a r i e t y   of  images  such  as  l e t t e r s   in  t h e  

a l p h a b e t .   Each  imaging  head  i n c l u d e s   a  m a g n e t i z a b l e   c o i l   w h i c h  

is  c apab l e   of  p r o d u c i n g   a  m a g n e t i c   image.  When  a  f a c i a l  

expanse   of  the  magne t i c   i m a g e - s t o r i n g   medium  is  passed   a c r o s s  

the  w r i t i n g   head,   a  c o r r e s p o n d i n g   magne t i c   image  is  c r e a t e d   i n  

the  medium.  M a g n e t i c a l l y   a t t r a c t a b l e   t one r   is  then  a p p l i e d   t o  

the  magne t i c   image,  such  t one r   be ing   t r a n s f e r r e d   to  a  



t o n e r - a d h e r a b l e   r e c e i v i n g   medium  such  as  p a p e r ,   t h e r e b y  

r e s u l t i n g   in  r e p r o d u c t i o n   of  the  image  which  had  b e e n  

o r i g i n a l l y   conveyed  by  the  imaging  h e a d s .  

More  s p e c i f i c a l l y ,   each  imaging  head  is  c a p a b l e   o f  

p r o d u c i n g   a  s i n g l e   m a g n e t i c   image  u n i t .   The  imaging  heads  a r e  

d i s p o s e d   w i t h i n   an  a r r a y   of  such  h e a d s ,   such  t h a t   the  e n t i r e  

f a c i a l   expanse   of  the  r e c o r d i n g   medium  is  s u b j e c t e d   to  h a v i n g  

image  u n i t s   p roduced   t h e r e o n   as  the  f a c i a l   expanse   p a s s e s  

a c r o s s   the  imaging  heads .   T h e r e f o r e ,   i t   is  c r i t i c a l   t h a t   e a c h  

imaging  head  be  p r e c i s e l y   p o s i t i o n e d   w i t h i n   the  a r r a y ,   and  t h a t  

every   imaging  head  be  f u n c t i o n a l .   If   any  s i n g l e   head  i s  

s l i g h t l y   m i s p l a c e d   or  is  not  f u n c t i o n a l ,   t h e r e   would  be  a  s t r i p  

in  the  f a c i a l   expanse   which  is  not  be ing   s u b j e c t e d   to  m a g n e t i c  

i m a g i n g .  

Because   i t   is  c r i t i c a l   t h a t   each  imaging   head  b e  

p r o p e r l y   p o s i t i o n e d   and  f u n c t i o n a l ,   s t r i n g e n t   q u a l i t y   c o n t r o l  

measures   must  be  t aken   d u r i n g   the  m a n u f a c t u r i n g   p r o c e s s .  

R e g a r d l e s s   of  the   ca re   t aken   d u r i n g   m a n u f a c t u r e ,   however ,   some 

heads  i n v a r i a b l y   a re   d e f e c t i v e .   When  a  d e f e c t i v e   head  i s  

i d e n t i f i e d   d u r i n g   q u a l i t y   e x a m i n a t i o n   p r o c e d u r e s ,   i t   may  b e  

n e c e s s a r y   to  d i s c a r d   an  e n t i r e   a r r a y   of  h e a d s .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

method  for   removing  d e f e c t i v e   heads  s u b s e q u e n t   to  a s sembly   a n d  

t e s t i n g ,   which  does  not  r e q u i r e   d e s t r u c t i o n   o f  t h e   e n t i r e   h e a d  

a r r a y .   S t a t e d   a n o t h e r   way,  the  o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

is  to  d e v e l o p   a  t e c h n i q u e   for   r e p a i r i n g   d e f e c t i v e   head  a r r a y s ,  

wi th   the  u l t i m a t e   o b j e c t   be ing   to  r educe   m a n u f a c t u r i n g   c o s t s .  

Another   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a  method  f o r  

forming  a  head  a r r a y   from  a  p l u r a l i t y   of  p a r t i a l   a r r a y s   or  s e t s  

of  imaging  heads .   Yet  a n o t h e r   o b j e c t   is  the  p r o v i s i o n   of  a  

method  for   a l i g n i n g   a d j a c e n t   head  a r r a y s .  



Summary  of  the  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   a c h i e v e s   the  above  o b j e c t s   by  

p r o v i d i n g   an  a p p a r a t u s   i n c l u d i n g   an  a r r a y   of  c o - p l a n a r l y  

d i s p o s e d ,   a d j a c e n t   magne t i c   w r i t i n g   heads ,   each  head  b e i n g  

c o n n e c t a b l e   to  the  c o n t r o l l e r   to  p roduce   an  image  u n i t   of  t h e  

f i n a l   image,  the  heads  being  a r r a n g e d   in  g e n e r a l l y   a l i g n e d  

s e t s .   D i v i s i o n   guide   means  are  i n t e r p o s e d   between  a d j a c e n t  

s e t s   of  heads  for  p r o v i d i n g   the  s e p a r a t i o n   l i n e   for   removal   o f  

a  se t   from  the  a r r a y   and  for  e s t a b l i s h i n g   r e l a t i v e   a l i g n m e n t   o f  

the  s e t s   a f t e r   such  r e m o v a l .  

Other  o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of  the  p r e s e n t  

i n v e n t i o n   w i l l   become  a p p a r e n t   upon  r e a d i n g   the  f o l l o w i n g  

d e t a i l e d   d e s c r i p t i o n   in  c o n j u n c t i o n   with  the  a c c o m p a n y i n g  

d r a w i n g s .  

B r i e f   D e s c r i p t i o n   of  the  D r a w i n g s  

Fig .   l . i s   a  s c h e m a t i c   view  of  the  e n v i r o n m e n t   in  w h i c h  

the  p r e s e n t   i n v e n t i o n   may  be  u t i l i z e d ;  

Fig.   2  is  an  e n l a r g e d ,   f r a g m e n t a r y   s c h e m a t i c   d i a g r a m  

showing  a  head  a r r a y   a s sembly   used  in  the  sys tem  of  Fig .   1 ;  

Fig .   3  is  an  e n l a r g e d ,   s i m p l i f i e d ,   f r a g m e n t a r y   p l a n  

view  of  a  p o r t i o n   of  the  a r r a y   of  Fig.   2;  a n d  

Fig .   4  is  a  s c h e m a t i c ,   p e r s p e c t i v e   view  of  one  type  o f  

o p t i c a l   bench  which  may  be  used  to  p r a c t i c e   the  p r e s e n t  

i n v e n t i o n ,   d e p i c t i n g   s e t s   or  a r r a y s   of  heads  be ing   a s s e m b l e d  

t h e r e o n .  



D e t a i l e d   D e s c r i p t i o n   of  a  P r e f e r r e d   Embodiment  

The  o b j e c t s   of  the  p r e s e n t   i n v e n t i o n   are  p a r t i c u l a r l y  

wel l   a c h i e v e d   when  the  i n v e n t i o n   t akes   the  form  of  t h e  

embodiment   d e p i c t e d   in  F ig .   4.  However,  r e f e r e n c e   w i l l   f i r s t  

be  made  to  s c h e m a t i c   F i g s .   1  and   2  so  t h a t   the  e n v i r o n m e n t   o f  

the  i n v e n t i o n   can  be  u n d e r s t o o d .  

R e f e r r i n g   i n i t i a l l y   to  Fig .   1,  an  imaging  sys tem  12 

i n c l u d i n g   a  p l u r a l i t y   of  head  a r r a y   a s s e m b l i e s   14  is  a d a p t e d   t o  

r e c e i v e   s i g n a l s   from  a  d a t a   i n p u t   s o u r c e   (not   shown)  a n d  

t r a n s f o r m   t h o s e   s i g n a l s   to  m a g n e t o g r a p h i c   images  in  a  m a g n e t i c  

imaging  medium  16  which  is  t y p i c a l l y   wrapped  around  t h e  

c i r c u m f e r e n c e   of  a  drum  18.  The  medium  may  a l t e r n a t i v e l y   b e  

mounted  to  a  d i s c   or  any  o t h e r   c o n v e n t i o n a l   medium  m o u n t i n g  

means.  Head  a r r a y   a s s e m b l y   14  i n c l u d e s   a  p l u r a l i t y   of  h e a d  

a r r a y s ,   such  as  a r r a y   20.  Head  a r r a y   a s sembly   14  is  mounted  t o  

a  s u p p o r t   s t r u c t u r e   22  which  is  s c h e m a t i c a l l y   d e p i c t e d   in  F i g .  

1,  but   which  more  t y p i c a l l y  t a k e s   the  form  of  the  m o u n t i n g  

s t r u c t u r e   d e s c r i b e d   in  my  r e c e n t l y - f i l e d   U.S.  p a t e n t  

a p p l i c a t i o n   e n t i t l e d   HEAD  ARRAY  MOUNTING  STRUCTURE,  S e r i a l   No. 

,  f i l e d   ,  which  is  i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .   Drum  18  is  r o t a t a b l e   abou t   a  l o n g i t u d i n a l  

ax i s   24  so  t h a t   a  s o - c a l l e d   m a g n e t i c   f a c i a l   expanse   ( n o t  

i d e n t i f i e d )   of  imaging  medium  16  p a s s e s   i m m e d i a t e l y   below  h e a d  

a r r a y   a s sembly   1 4 .  

F ig .   2  d e p i c t s   in  s c h e m a t i c ,   f r a g m e n t a r y   form,  a n  

e n l a r g e d   view  of  the  head  a r r a y   a s sembly   14  which  is  shown  i n  

F ig .   l .   The  i n d i v i d u a l   head  a r r a y s   20  a re   d e s i g n a t e d   w i t h  

a l p h a b e t i c a l   l e t t e r s   s e q u e n t i a l l y   from  the  l e f t .   The  t o t a l  

number  of  a r r a y s   depends   upon  the  width   of  the  i m a g e - s t o r i n g  

medium.  

Fig .   3  is  a  more  d e t a i l e d   view,  in  f r a g m e n t a r y   form,  o f  

a  p o r t i o n   of  head  a r r a y   a s s e m b l y   14  shown  in  F i g s .   1  and  2 .  



P o r t i o n s   of  the  a r r a y s   d e s i g n a t e d   in  Fig.   2  at  "K"  and  "L"  a r e  

shown.  The  common  edge  between  a r r a y s   "K"  and  "L"  is  shown  a s  

l i n e   26.  Each  a r r a y   20  i n c l u d e s   a  hos t   web  28  in  which  a r e  

mounted  a  p l u r a l i t y   of  w r i t i n g   heads ,   such  as  heads  30  and  3 2 .  

Each  head  30,  32  has  c o n n e c t e d   to  i t   an  e l e c t r i c a l   c o n d u c t o r   o r  

s i g n a l   l i n e ,   such  as  l i n e   34  c o n n e c t e d   to  head  30,  w h i c h  

e v e n t u a l l y   l eads   to  a  channe l   of  the  da ta   i npu t   s o u r c e .  

The  p a r t i c u l a r   c o n s t r u c t i o n   of  each  head  30,  32  and  t h e  

method  for  p r o d u c i n g   image  u n i t s   in  image  s t o r i n g   medium  16  i s  

d e s c r i b e d   in  the  a b o v e - i d e n t i f i e d   p a t e n t .   From  t h a t  

d e s c r i p t i o n   i t   can  be  seen  t h a t   each  head  30,  32  is  c a p a b l e   o f  

p r o d u c i n g ,   when  o p e r a t i v e l y   e x c i t e d ,   a  w e l l - d e f i n e d   c i r c u l a r  

magne t i c   image  u n i t   in  the  f a c i a l   expanse   of  medium  16.  The 

o p e r a t i o n   of  head  a r r a y   assembly   14  is  d e s c r i b e d   in  my  p a t e n t  

and  in  my  a b o v e - r e f e r e n c e d   p a t e n t   a p p l i c a t i o n   e n t i t l e d   MULTIPLE 

HEAD  MAGNETIC  RECORDING  ARRAY. 

The  imaging  heads  30,  32  are  d i s t r i b u t e d   in  s e t s   o r  

columns  a long  a  path  which  is  s l i g h t l y   o b l i q u e   wi th   r e s p e c t   t o  

the  d i r e c t i o n   of  t r a v e l   of  the  medium  a c r o s s   the  head.   This  i s  

so  t h a t   every   p o r t i o n   of  medium  16  w i l l   be  s u b j e c t e d   t o  

magne t i c   imaging .   In  the  d e p i c t e d   embodiment   each  co lumn  

e x t e n d s   in  a  g e n e r a l l y   v e r t i c a l   d i r e c t i o n   and  c o n t a i n s   s i x  

heads .   The  s ix  heads  of  each  column  are  p r e f e r a b l y   d i s p o s e d   i n  

rows  a c r o s s   the  a r r a y s ,   with  the  rows  d e s i g n a t e d   1-6,   b e g i n n i n g  

at  the  top  as  d e p i c t e d .   S i x t e e n   columns  are  n o r m a l l y   p r o v i d e d  

in  each  a r r a y   20,  but  a l l   of  the  columns  of  a r r a y s   K  and  L  a r e  

not  shown  in  Fig.   3.  The  columns  are  i d e n t i f i e d   with  n u m e r a l s  

1-16,   but  only  columns  13-16  of  a r r a y   K,  and  columns  1-4  o f  

a r r a y   L  appear   in  Fig.   3.  As  a  r e s u l t   of  t he se   d e s i g n a t i o n s ,  

each  head  may  be  i d e n t i f i e d   by  i t s   a r r a y ,   column  and  row.  

Because  the  i n d i v i d u a l   imaging  heads  30,  32  must  b e  

p r e c i s e l y   p o s i t i o n e d ,   i t   is  e s s e n t i a l   t h a t   some  means  b e  



p r o v i d e d   to  p e r m i t   p r e c i s e   a l i g n m e n t   of  a d j a c e n t   head  a r r a y s  

20,  such  as  a r r a y s   K  and  L,  d u r i n g   the  m a n u f a c t u r i n g   a n d  

assembly   p r o c e s s .   Also,   as  m e n t i o n e d   above,   the  e x i s t e n c e   o f  

d e f e c t i v e   i n d i v i d u a l   imaging  heads  may  cause   an  e n t i r e   a r r a y   t o  

be  d i s c a r d e d   u n l e s s   some  means  is  p r o v i d e d   for  removing  t h e  

d e f e c t i v e   head  from  the  a r r a y ,   s u b s t i t u t i n g   one  or  more  good  

heads ,   and  then  r e a l i g n i n g   the  good  heads  i n to   the  a r r a y .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   s o - c a l l e d   d i v i s i o n   g u i d e  

means  which  p e r m i t s   a  s i n g l e   column  of  heads  to  be  removed  f r o m  

an  a r r a y ,   t h e r e b y   p e r m i t t i n g   the  r e m a i n d e r   of  the  a r r a y   to  b e  

s a l v a g e d .   In  the  d e p i c t e d   embodiment   the  d i v i s i o n   gu ide   means  

t a k e s   the  form  of  marker   means  or  marke r s   such  as  t h o s e   shown 

at   36  a long  the  j u n c t u r e   l i n e   26  be tween  head  a r r a y s   K  and  L .  

These  ma rke r s   36  are   p r o v i d e d   e t c h e d   i n to   hos t   web  28  at   t h e  

time  of  m a n u f a c t u r e .   Other   marke r s   38  are   p r o v i d e d   a d j a c e n t  

p r e d e t e r m i n e d   c u t t i n g   l i n e s   40,  which  are   e t ched   i n t o   h o s t   web 

28  to  weaken  the  web  and  f a c i l i t a t e   p o s s i b l e   s u b s e q u e n t   c u t t i n g  

a long   such  l i n e   to  remove  d e f e c t i v e   h e a d s .  

More  s p e c i f i c a l l y ,   to  remove  a  column  hav ing   a  

d e f e c t i v e   imaging  head ,   a  c o n v e n t i o n a l   s e m i - c o n d u c t o r   d i c i n g  

saw  is  used  to  e f f e c t   a  c l e a n   cut   a long   each  s ide   of  t h e  

column.  I t   is  i m p o r t a n t   d u r i n g   such  c u t t i n g   t h a t   c o n d u c t o r s   34 

not  be  cut   or  damaged  d u r i n g   t h i s   p r o c e s s .   A f t e r   removal   o f  

the  column  hav ing   the  d e f e c t i v e   head  or  heads ,   a  new  column  i s  

s u b s t i t u t e d ,   the  new  column  a l s o   hav ing   markers   to  f a c i l i t a t e  

r e a l i g n m e n t .   The  r e a l i g n m e n t   and  r e a s s e m b l y   p r o c e d u r e ,   w h i c h  

is  b a s i c a l l y   the  same  p r o c e d u r e   t h a t   is  used  in  a s s e m b l i n g   a n d  

a l i g n i n g   a  p a i r   of  a r r a y s   such  as  K  and  L,  w i l l   now  b e  

d e s c r i b e d .  

Fig.   4  s c h e m a t i c a l l y   d e p i c t s   a  s o - c a l l e d   o p t i c a l   b e n c h  

42  which  is  used  for  r e a l i g n m e n t   and  r e a s s e m b l y .   O p t i c a l   b e n c h  

42  can  be  c o n v e n t i o n a l   in  d e s i g n   and  is  o f t e n   used  to  p r e c i s e l y  



a l i g n   i tems  of  t h i s   n a t u r e .   Fig.   4  d e p i c t s   a  p l u r a l i t y   of  h e a d  

a r r a y s   20,  such  as  a r r a y s   A-F,  being  a s sembled   us ing   m a r k e r s  

36.  As  noted  above,   however ,   the  same  assembly   p r o c e d u r e   wou ld  

take  p lace   with  r e s p e c t   to  the  i n d i v i d u a l   columns  of  a  h e a d  

a r r a y   20  us ing   markers   3 8 .  

O p t i c a l   bench  42  i n c l u d e s   a  vacuum  head  44  which  i s  

d i s p l a c e a b l e   a long  four   d i f f e r e n t   l i n e s   of  t r a v e l :   f i r s t ,   i t  

r e c i p r o c a t e s   in  e i t h e r   d i r e c t i o n   a long  a  h o r i z o n t a l   s o - c a l l e d   X 

l i n e   of  t r a v e l ;   second ,   i t   r e c i p r o c a t e s   a long  a  h o r i z o n t a l   Y 

l i n e   of  t r a v e l   which  is  p e r p e n d i c u l a r   to  the  X  l i n e ;   t h i r d ,  

t r a v e l   is  p e r m i t t e d   a long  a  v e r t i c a l   Z  l i n e   which  i s  

p e r p e n d i c u l a r   with  r e s p e c t   to  both  the  X  and  Y;  and  f o u r t h ,  

r o t a t i o n a l   movement  of  the  head  is  p o s s i b l e   in  a  s o - c a l l e d  

t h e t a   (   d i r e c t i o n .   This  c a p a b i l i t y   of  movement  a long  f o u r  

d i f f e r e n t   l i n e s   of  t r a v e l   f a c i l i t a t e s   p r e c i s i o n   p o s i t i o n i n g   and  

a l i g n m e n t   of  head  a r r a y s   20  or  columns  of  imaging  heads  30,  3 2 .  

As  shown  in  Fig .   4,  a  p a i r  o f   l i n e a r ,   b e v e l e d   f e e t   46 

are  p o s i t i o n e d   on  o p t i c a l   bench  42,  e x t e n d i n g   in  a  d i r e c t i o n  

p a r a l l e l   to  the  X  p lane   of  t r a v e l .   Feet   46  are  p o s i t i o n e d   a n d  

spaced  s u f f i c i e n t l y   a p a r t   t h a t   when  a  head  a r r a y   20  is  c e n t e r e d  

between  the  f e e t ,   only  the  c o n d u c t o r s   34  and  not  the  i m a g i n g  

heads  30,  32  a r e  d i s p o s e d   over   the  f e e t ,   for  r e a s o n s   to  b e  

e x p l a i n e d   below.  An  a d h e s i v e   47  has  p r e v i o u s l y   been  a p p l i e d   t o  

the  upwardly   f a c i n g   s u r f a c e   48  of  f e e t   46  to  a s s i s t   in  t h e  

assembly   and  mount ing  of  head  a r r a y s   20,  as  w i l l   be  e x p l a i n e d  

below.  Adhes ive   47  t y p i c a l l y   t akes   the  form  of  t w o - s i d e d  

a d h e s i v e   t ape .   Each  head  a r r a y   20  is  n o r m a l l y   m a n u f a c t u r e d  

with  an  upwardly   concave   c u r v a t u r e   so  t h a t   the  c e n t r a l   p o r t i o n  

of  each  a r r a y ,   t h a t   i s ,   the  p o r t i o n   c o n t a i n i n g   the  i m a g i n g  

heads  30,  32,  is  engaged  by  vacuum  head  44  of  o p t i c a l   bench  4 2 .  

Because  of  the  c u r v a t u r e   of  the  head  a r r a y s ,   the  ends  of  t h e  

i n d i v i d u a l   a r r a y s   do  not  c o n t a c t   s u r f a c e   48  of  f e e t   4 6 .  



Fig .   4  d e p i c t s   head  a r r a y s   A-E  a l r e a d y   f i x e d   w i t h  

r e s p e c t   to  t h e m s e l v e s   and  with  r e s p e c t   to  f e e t   46.  Head  a r r a y  

F  is  shown  be ing   moved  i n to   p o s i t i o n   a d j a c e n t   head  a r r a y   E .  

Vacuum  head  44  thus   engages   the  c e n t r a l ,   imaging   head  p o r t i o n  

of  the  head  a r r a y ,   and  the  vacuum  head  is  moved  a long   the  X 

l i n e   of  movement  u n t i l   i t   a p p r o a c h e s   head  a r r a y   E.  Head  a r r a y  

F  does  not  n o r m a l l y   have  to  be  a d j u s t e d   in  the  Z  d i r e c t i o n ,  

b e c a u s e   as  long  as  f e e t   46  are   a l i g n e d ,   s e l f - a l i g n m e n t   in  the  Z 

d i r e c t i o n   w i l l   occur   as  the  head  a r r a y   is  mounted  to  the  f e e t .  

However,   head  a r r a y   F  can  be  p r e c i s e l y   p o s i t i o n e d   in  the  X,  Y 

and  t h e t a   (  )  d i r e c t i o n s   u s ing   marke r s   36  and  v i ewing   t h r o u g h  

m a g n i f y i n g   l e n s e s   50.  M a g n i f y i n g   l e n s e s   50  i n c l u d e   a l i g n m e n t  

r e t i c l e s   (not   shown)  which  i n d i c a t e   p r e c i s i o n   a l i g n m e n t   when 

the  l e n s e   r e t i c l e s   are   in  a l i g n m e n t   with  marke r s   36  and  when 

marke r s   36  are   in  a l i g n m e n t   with  one  a n o t h e r .   At  t h i s   p o i n t ,  

the  two  ends  of  the  head  a r r a y   are   p r e s s e d   downwardly   o n t o  

s u r f a c e   48  of  f e e t   46,  c a u s i n g   a d h e s i v e   47  t h e r e o n   to  e n g a g e  

the  head  a r r a y .   The  next   head  a r r a y   G  can  then  be  p o s i t i o n e d  

and  a s s e m b l e d   i n t o   p l a c e .  

While  t h i s   d i s c u s s i o n   makes  r e f e r e n c e   to  p o s i t i o n i n g  

and  a s s e m b l i n g   a  p l u r a l i t y   of  i n d i v i d u a l   head  a r r a y s   A-F,  t h e  

p r o c e s s   i s ,   of  c o u r s e ,   e q u a l l y   s u i t e d   to  r e a s s e m b l y   of  a  

p a r t i c u l a r   a r r a y   which  has  had  a  column  of  imaging   h e a d s  

removed  from  i t   as  a  r e s u l t   of  m a n u f a c t u r i n g   d e f e c t s .   T h u s ,  

marke r s   38  of  the  i n d i v i d u a l   columns  of  imaging   heads  would  b e  

u t i l i z e d   in  p l a c e   of  markers   36  as  d e s c r i b e d   a b o v e .  

To  c o m p l e t e   the  a s semb ly   p r o c e s s ,   a  s o - c a l l e d   f l e x  

c i r c u i t   (not   shown)  is  mounted  onto  each  s i d e   of  the  h e a d  

a r r a y s   which  have  been  p o s i t i o n e d   and  mounted  to  f e e t   46.  The 

f l e x   c i r c u i t s   i n c l u d e   c i r c u i t   c o n t a c t s   (not   shown)  which  a r e  

d i s p o s e d   in  e l e c t r i c a l   c o n t a c t   with  the  c o n d u c t o r s   34  e x t e n d i n g  

o u t w a r d l y   from  the  head  a r r a y s .   A  clamp  bar  (not   shown)  i s  



then  a s sembled   to  each  of  f e e t   46  to  f i x   the  f l e x   c i r c u i t   a n d  

head  a r r a y s   in  e l e c t r i c a l   c o n t a c t .   The  s t r u c t u r e   of  the  f l e x  

c i r c u i t   and  clamp  bar  as  wel l   as  f e e t   46  is  d e s c r i b e d   in  d e t a i l  

in  my  r e c e n t l y - f i l e d   U.S.  p a t e n t   a p p l i c a t i o n   e n t i t l e d   HEAD 

ARRAY  MOUNTING  STRUCTURE,  f i l e d   ,  S e r i a l   No. 

C h a n g e s  a n d   m o d i f i c a t i o n s   to  the  p r e f e r r e d   e m b o d i m e n t  

d e s c r i b e d   h e r e i n   w i l l   be  a p p a r e n t   to  t hose   s k i l l e d   in  the  a r t .  

Such  changes   and  m o d i f i c a t i o n s   can  be  made  w i t h o u t   d e p a r t i n g  

from  the  s p i r i t   and  scope  of  the  p r e s e n t   i n v e n t i o n   and  w i t h o u t  

d i m i n i s h i n g   i t s   a t t e n d a n t   a d v a n t a g e s .   I t   i s ,   t h e r e f o r e ,  

i n t e n d e d   t h a t   such  changes   and  m o d i f i c a t i o n s   be  cove red   by  t h e  

f o l l o w i n g   c l a i m s .  



1.  In  an  imaging  sys tem  of  the  type  hav ing   a  

c o n t r o l l e r   a d a p t e d   to  convey  da ta   d e f i n i n g   a  f i n a l   image  a n d  

employing  a  magne t i c   i m a g e - s t o r i n g   medium  and  an  i m a g e -  

p roduc ing   zone  t h rough   which  the  medium  is  t r a n s p o r t a b l e ,  

a p p a r a t u s   for   r e p r o d u c i n g   the  f i n a l   image  in  the  medium  as  t h e  

medium  is  t r a n s p o r t e d   t h rough   the  i m a g e - p r o d u c i n g   zone,  t h e  

r e p r o d u c e d   f i n a l   image  be ing   made  up  of  a  p l u r a l i t y   o f  

i n d i v i d u a l   magne t i c   image  u n i t s ,   the  a p p a r a t u s   c o m p r i s i n g :  

an  a r r a y   of  c o - p l a n a r l y   d i s p o s e d ,   a d j a c e n t   m a g n e t i c  

w r i t i n g   heads ,   each  head  be ing   c o n n e c t a b l e   to  the  c o n t r o l l e r   t o  

p roduce   an  image  u n i t   of  the  f i n a l   image,  the  heads  b e i n g  

a r r a n g e d   in  g e n e r a l l y   a l i g n e d   s e t s ;   a n d  

d i v i s i o n   gu ide   means  i n t e r p o s e d   between  a d j a c e n t   s e t s  

of  heads  for  f a c i l i t a t i n g   s u b s e q u e n t   r e p l a c e m e n t   of  a  se t   o f  

the  a r r a y .  

2.  The  a p p a r a t u s   of  c l a im  1  where in   each  s a i d  

d i v i s i o n   guide   means  c o m p r i s e s   a  p r e d e t e r m i n e d   d i v i s i o n   l i n e  

with  marker  means  a d j a c e n t   t h e r e t o .  

3.  The  a p p a r a t u s   of  c la im  2  where in   s a i d  

marker   means  are  o p t i c a l l y   v i s i b l e .  

4.  The  a p p a r a t u s   of  c l a im  2  where in   each  s a i d  

p r e d e t e r m i n e d   d i v i s i o n   l i n e   c o m p r i s e s   a  p r e - w e a k e n e d   l i n e .  



5.  The  a p p a r a t u s   of  c l a im  1  whe re in   each  s a i d  

a r r a y   i n c l u d e s   a  c o n d u c t o r   r e g i o n   a d j a c e n t   each  of  two  e n d s  

with  a  head  r e g i o n   d i s p o s e d   t h e r e b e t w e e n ,   f u r t h e r   c o m p r i s i n g  

mount ing  means  for   sa id   w r i t i n g   head  a r r a y ,   s a id   mount ing   means  

i n c l u d i n g :  

a  p a i r   of  s p a c e d ,   s u b s t a n t i a l l y   p a r a l l e l   m o u n t i n g  

bars   a d a p t e d   to  r e c e i v e   sa id   a r r a y   t h e r e b e t w e e n   w h i l e  

c o n t a c t i n g   only  sa id   c o n d u c t o r   r e g i o n s   t h e r e o f ;   a n d  

a  p a i r   of  s p a c e d ,   s u b s t a n t i a l l y   p a r a l l e l   c l a m p i n g  

b a r s ,   one  of  each  of  sa id   c l amping   bars   be ing   a  a f f i x e d   to  e a c h  

of  sa id   mount ing   ba r s   to  form  a  p a i r   m o u n t i n g / c l a m p i n g   b a r  

a s s e m b l i e s ,   with  sa id   w r i t i n g   head  a r r a y   be ing   clamped  by  o n e  

of  s a id   m o u n t i n g / c l a m p i n g   bar  a s s e m b l i e s   a d j a c e n t   e a c h  

c o n d u c t o r   r e g i o n   t h e r e o f .  

6.  The  a p p a r a t u s   of  c la im  1  w h e r e i n   each  s a i d  

a r r a y   i n c l u d e s   a  c o n d u c t o r   r e g i o n   a d j a c e n t   each  of  two  e n d s  

with  a  head  r e g i o n   d i s p o s e d   t h e r e b e t w e e n ,   f u r t h e r   c o m p r i s i n g  

mount ing  means  for  s a id   w r i t i n g   head  a r r a y ,   sa id   mount ing   means  

i n c l u d i n g ;   a n d  

means  a s s o c i a t e d   with  sa id   mount ing   bars   f o r  

r e l e a s a b l y   h o l d i n g   s a id   a r r a y   t h e r e o n .  

7.  The  a p p a r a t u s   of  c l a im  6  whe re in   sa id   means  

for  r e l e a s a b l y   h o l d i n g   sa id   a r r a y   c o m p r i s e s   a d h e s i v e   d i s p o s e d  

on  a  face   of  each  of  s a id   mount ing   b a r s .  



8.  The  a p p a r a t u s   of  c la im  7  whe re in   sa id   means  

for  r e l e a s a b l y   h o l d i n g   s a i d   a r r a y   f u r t h e r   c o m p r i s e s   a  p a i r   o f  

spaced ,   s u b s t a n t i a l l y   p a r a l l e l   c l amping   bars   one  of  each  o f  

sa id   c lamping   bars   be ing   a f f i x e d   to  each  of  s a id   mount ing  b a r s  

to  form  a  p a i r   of  m o u n t i n g / c l a m p i n g   bar  a s s e m b l i e s   with  s a i d  

w r i t i n g   hear   a r r a y   be ing   clamped  by  one  of  s a i d  

m o u n t i n g / c l a m p i n g   bar  a s s e m b l i e s   a d j a c e n t   each  c o n d u c t o r   r e g i o n  

t h e r e o f .  

9.  An  a r r a y   of  g e n e r a l l y   a l i g n e d   imaging  h e a d s  

of  the  type  u s e a b l e   in  an  i m a g e - p r o d u c i n g   zone  of  a  m a g n e t i c  

imaging  system  employ ing   a  m a g n e t i c   i m a g e - s t o r i n g   medium  h a v i n g  

a  m a g n e t i z a b l e   f a c i a l   expanse   t r a n s p o r t a b l e   t h r o u g h   the  i m a g e -  

p r o d u c i n g   zone  to  p roduce   a  p l u r a l i t y   of  i n d i v i d u a l   m a g n e t i c  

image  u n i t s   in  r e s p o n s e   to  a  m a g n e t i c   s i g n a l   from  the  i m a g i n g  

heads  i n i t i a t e d   by  a  c o n t r o l l e r   to  which  the  imaging  heads  a r e  

e l e c t r i c a l l y   c o n n e c t e d   by  c o n d u c t o r s   e x t e n d i n g   o u t w a r d l y   i n  

each  d i r e c t i o n   t h e r e f r o m   in  g e n e r a l l y   the  same  d i r e c t i o n   as  t h e  

a l i g n m e n t   of  the  imaging  heads ,   each  imaging  head  a r r a y  

i n c l u d i n g   marker  means  a d j a c e n t   the  l a t e r a l   p e r i p h e r y   t h e r e o f  

for   e s t a b l i s h e d   r e l a t i v e   a l i g m n e n t   of  s a id   a r r a y s .  



10.  An  imaging  sys tem  c o m p r i s i n g :  

an  image  p r o d u c i n g   zone  i n c l u d i n g   a  p l u r a l i t y   o f  

a r r a y s   of  g e n e r a l l y   a l i g n e d   s e t s   of  m a g n e t i c   imaging  h e a d s  

a d a p t e d   to  r e c e i v e   a  m a g n e t i c   s i g n a l   from  a  c o n t r o l l e r   v i a  

c o n d u c t o r s   which  ex tend   o u t w a r d l y   from  sa id   imaging  heads  i n  

g e n e r a l l y   the  same  d i r e c t i o n   as  the  a l i g n m e n t   of  s a id   i m a g i n g  

h e a d s ;  

a  m a g n e t i c   image  s t o r i n g   medium  having   a  m a g n e t i z a b l e  

f a c i a l   expanse   t r a n s p o r t a b l e   t h r o u g h   the  i m a g e - p r o d u c i n g   z o n e  

to  p roduce   a  p l u r a l i t y   of  i n d i v i d u a l   m a g n e t i c   image  u n i t s   i n  

r e s p o n s e   to  a  m a g n e t i c   s i g n a l   from  the  imaging  h e a d s  

c o r r e s p o n d i n g   to  the  m a g n e t i c   s i g n a l   from  the  c o n t r o l l e r ;  

t o n e r   a p p l i c a t i o n   means  for   a p p l y i n g   a  m a g n e t i c a l l y  

a t t r a c t a b l e   t o n e r   to  the  m a g n e t i c   images  in  sa id   medium;  a n d  

t o n e r   t r a n s f e r   means  for   t r a n s f e r r i n g   the  t o n e r   f r o m  

the  magne t i c   images  to  a  t o n e r - r e c e i v i n g   medium;  

where in   each  sa id   a r r a y   i n c l u d e s   d i v i s i o n   gu ide   means  

i n t e r p o s e d   between  a d j a c e n t   s e t s   of  imaging  heads  f o r  

f a c i l i t a t i n g   removal   and  s u b s e q u e n t   r e p l a c e m e n t   of  a  se t   o f  

sa id   a r r a y .  

l l .   The  a p p a r a t u s   of  c l a im  10  where in   each  s a i d  

d i v i s i o n   guide   means  c o m p r i s e s   a  p r e d e t e r m i n e d ,   p r e - w e a k e n e d  

d i v i s i o n   l i n e   with  marker   means  a d j a c e n t   t h e r e t o .  
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